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Abstract 
Objective: The purpose of this study is to estimate the serum level leptin and serotonin in adult men 
according to the characteristics of anthropometric measurements as well as to investigate its 
relationship with leptin and serotonin levels.  
Methods and procedures: This study included ninety-eight adult men volunteers, whose ages ranged 
between (20-50) years. The blood samples were taken between 8:30 and10:30 o'clock in morning. The 
ELISA kit has been used to assay the serum levels of leptin and serotonin hormones. The research 
population has been classified according to the anthropometric measurements, such as; the body mass 
index (BMI), the waist circumference (WC) and the percentage of body fat (BF%) which is calculated 
by a special formula.  
The results showed a significant increase (p<0.01) in the serum level of leptin hormone in obese 
groups in a comparison with the control groups, whereas there is a significant decreased (p<0.05) in the 
serum level of serotonin hormone in obese groups compared to the control groups. Furthermore, a 
significant negative correlation (p<0.03) between the serum leptin and serotonin is noticed. 
Conclusion: we concluded that there is a negative correlation between the serotonin (5- hydroxy 
tryptamine ,5-HT) hormone and obesity, for whenever the obesity increases, the level of the serotonin 
in the blood decreases. The leptin hormone, on the other hand, has a positive correlation with obesity. 
Therefore, the correlation between these two hormones is negative. 
Keyword: Leptin hormone, Serotonin hormone, Obesity, Adult men. 
 
Introduction 
Obesity is a worldwide medical condition in which there is an excessive 
accumulation of fat that may impair health [1]. The major causes of obesity include 
the excessive eating, endocrine and genetic predisposition and the lack of physical 
activity. These all lead to that extra calories will be stored in the fat cells present in 
the adipose tissue, these factors embody the main role in the current epidemic of 
obesity [2],[3]. As well, the class of obesity may have a role in the variation level of 
some neurotransmitter and metabolic hormones in some adult men [4]. 
Leptin is a peptide hormone (Cytokine- like hormone) secreted by white adipose 
cells in proportion to the amount of adipose tissue mass. The peripheral effects of 
leptin primarily include regulation of insulin secretion and energy metabolism in fat 
cells and skeletal muscles, where it seems to play a role ensuring the maintenance of 
adequate energy stores and thereby protect against starvation [5].Leptin implicated in 
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regulation of food intake and energy homeostasis in both rodents and humans, it's 
found both centrally and peripherally. The role of peripheral leptin has been more 
extensively investigated, leptin receptors are found in multiple tissues [6] signifying 
its importance in homeostatic regulations. 
Serotonin (5-hydroxy tryptamine, 5-HT) is a monoamine neurotransmitter, 
biochemically derived from tryptophan [7]. 
Serotonin is synthesized in both the serotonergic cell of the CNS(central 
serotonin) and its role is respond to acute and chronic stress and feeding behavior, and 
peripherally serotonin is mainly  aggregated in enterochromaffin cells of 
gastrointestinal tract (GIT) and stored in platelets [8]. The world health organization 
classification [9] for obesity is based on the body mass index (BMI), which is the 
weight (in kilograms) divided by the square of height (in meters), but only the BMI 
only is a crude indicator of body fat content, therefore the waist size is a better 
correlation of  the total body fat than the BMI [10]. The classification of adult men 
according to fat percentage categories [11], is shown in Table [ 1].  
 
Table 1. General body- fat percentage categories in adult men [11]. 
 
 
 
 
 
 
 
  
 
 
Materials and Methods 
Research population 
The present study was conducted in the College of sScience for Women, 
University of Babylon. The research population of this study included 98 volunteer 
with no obvious health problems, non-smoking whose ages range between 20-50 
years. Those selected adult men were subdivided into subgroups according to their 
body mass index and their body fat percentage and waist circumference classes. 
Anthropometric measurements 
     Body Mass Index (BMI) was calculated by the following equation. 
BMI= weight (kg)/square height (m2), and the ranking of body mass index are 
indicated according to WHO (2004) criteria. While the body fat percentage was 
calculated by using the following equation [12]:                                                                                          
Lean body weight =94.42+1.082(weight in pound)-4.15(waist in inches)                                                                                                     
Body fat %= (body weight –lean body weight *100)/body weight.            
  Waist in inches = waist in cm /2.54  
  Weight in pound = weight in kg *2.2 
The protocol of measured waist circumference which reflects the abdominal fat is 
based on umbilicus level by  measured at a horizontal level around the navel by using 
flexible, non-stretchable measuring tape. The men are asked to relax and exhale to get 
the most accurate measurements recorded [13]. However, the cut- off point values of 
WC for men 90 cm which is associated with BMI of 25kg/m2 which was applied in 
our study by reason that action level of WC is more opportune with demographic 
factors with our study population, and it provides more significant data. Accordingly, 
Men Body fat % Description 
2-5 % Essential fat 
6-13 % Athletes 
14-17 % Fitness 
18-24 % Acceptable 
25 % + Obese 
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the population was assorted into two groups, one of them included individual with a 
large (WC)≥ 90 cm, the other group included the men with a small (WC) < 90 cm.                      
 
Determination of serum leptin concentration  
     Human leptin concentration was measured by Enzyme Linked Immune Sorbent 
Assay (Elisa) as mentioned in procedure of Elabscience Biotechnology company kit.                                                       
The standard curve of  leptin determination was plotted in Figure 1, as shown 
below: 
 
Figure 1: The standard curve of leptin concentration 
 
Determination of serum serotonin concentration  
     Human serotonin concentration was measured by Enzyme Linked Immune 
Sorbent Assay as mentioned in procedure of Elabscience Biotechnology company kit.                                                       
 
The standard curve of  serotonin determination was plotted in Figure 2 as 
shown: 
 
Figure 2: The standard curve of serotonin concentration 
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Statistical Analysis                                                                           
     Data analysis was performed on SPSS (version 18.0) software. The data is 
expressed through the mean ± SD,  and ANOVA and independent -sample T test, 
used to determine any statistical difference for investigated parameters among the 
population member. The post hoc test is applied to display a multiple comparison 
among investigated characteristics, where the (p <0.05) was considered to be 
statistically significant. 
 
The results 
Our results showed that the leptin level indicated a highly significant increase 
(p<0.01) in the obese group compared to control group of leaner members. Inaddition, 
there was a significant elevation (p<0.05) of leptin hormone in the overweight group 
compared with control group, as showed in Figure 3. 
For the body fat percentage results, these showed that the serum leptin level had 
significantly higher (p<0.05) in obese group in matching with those for athletes, 
fitness and acceptable group, as shown. in Figure 4.  
In addition, men with a large waist circumference recorded. A higher significance 
of leptin level (p<0.05) than men who had small waist circumference as presented in 
Figure 5. 
On the other hand, findings obtained from this study of serotonin hormone level 
indicated a significant drop (p<0.05) in obese group than those leaner group as 
showed in figure 6. Furthermore, there was significant lowering (p<0.05) in obese 
subjects versus subjects who in fitness and acceptable group, as showed in figure 7. 
So that serotonin concentration had a significant fall (p<0.05) in the sera of large WC 
group versus small WC group, as showed in figure 8. 
Furthermore for the obese group there was a significant negative correlation 
between serum leptin and serum serotonin (r= -0.38, p= 0.03), shown in figure 9.  
 
 
Figure 3. Serum level of leptin hormone in male according to Body Mass Index 
(BMI) categories. 
*p< 0.01 vs. normal weight group, **p<0.05 vs. overweight group. 
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Figure  4. Serum level of leptin hormone in male according to Body fat 
percentage categories. 
*p< 0.05 vs. acceptable group, **p<0.05 vs. fitness group, ***p<0.05 vs. athletes 
group. 
 
 
Figure 5. Serum level of leptin hormone in male according to Waist 
Circumference (WC) categories. 
*p< 0.05 vs. small WC group. 
 
Figure 6. Serum level of serotonin hormone in male according to Body Mass 
Index (BMI) categories. 
*p< 0.05 vs. normal weight group. 
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Figure 7. Serum level of serotonin hormone in male according to Body fat 
percentage categories. 
*p< 0.05 vs. acceptable group, **p<0.05 vs. fitness group. 
 
Figure 8. Serum level of serotonin hormone in male according to Waist 
Circumference (WC) categories. 
*p< 0.05 vs. small WC group. 
 
Figure 9. Negative significant correlation between leptin hormone level and 
serotonin level(ng/ml) in obese men subject. 
r=-0.38 
p=0.03 
Journal of University of Babylon for Pure and Applied Sciences, Vol. (27), No. (5): 2019 
141 
 
Discussion 
In the current study, we found that obese men had higher leptin levels and lower 
serotonin (5-HT) levels than lean men. The increase in number and size of adipose 
tissue in obese individual contributed to a greater secretion of leptin hormone, which 
has a controlling effect on satiety and hunger. Moreover, the leptin hormone has a 
direct effect on the carbohydrate metabolism linked to several other hormones [14], 
[15]. The majority of obese humans have high serum leptin levels, which suggests 
leptin resistance [16], or loss of sensitivity for several hormone in which several 
mechanism contribute to leptin resistance related to a down regulation of β- 
adrenergic receptor in white adipose tissue, eventually resulting in a decreased 
responsiveness to sympathetic stimulation[17]. This hypothesis suggests that some 
cases of human obesity may be due to reduced leptin action in the brain, and affected 
individuals are unlikely to respond to pharmacological treatment with leptin[18]. 
Other researchers reported that both high and low levels of leptin in humans have 
been associated with leptin resistance accompanying obesity, which are assumed to 
influence disorders that could affect neuro cognitive functions [19]. The high leptin 
concentration in obese men probably explained that increase in leptin release from 
large fat cells. Furthermore, leptin can serve as an indicator of fat content and its level 
may be decreased by reduction of body fat even though BMI values remain 
unchanged [20]. However leptin increases as body fat increase in attempt to reduce 
food intake and increase thermogenesis and leptin decrease if energy intake remains 
constant and energy expenditure is increased lipid content of adipose tissue should 
ultimately decline [21]. 
In this study, we found that the level of peripheral serotonin 5-HT is low in 
obese group, we hypothesis that circulating serotonin may contribute to the 
development of obesity. The resent studies [22] which imply that peripheral serotonin 
plays role in the development of obesity. This may be regarded with that serotonin 
hormone plays an important role in satiety by exhibiting control over hunger and 
satiety through several receptors, these receptors are responsible for the reduced 
intake of food and energy balance [23], so serotonin and serotonergic systems 
throughout the body have been shown to exert an influence on food consumption by 
control of satiety and thus body fat distribution [24]. Other theories according to [25] 
whom founded that obesity arises when people over eat in response to negative mood. 
These theories included that over eating in motivated by the urge to satisfy a 
psychological need, such urges could be related with a neurochemical imbalance in 
the (CNS) or (PNS) as noted by Hodge [26]. Since the secretion is one of a chemical 
neurotransmitter has been shown is a biochemical marker of mood [27], [28] as low 
serotonin level which may be contributed in lower of mood state [29]. 
However this allowing to excessive eating to improve mood supporting of the 
trend to become overweight or obese. This agrees with Monti [30] who reported that 
function of serotonin in regulates mood and food intake, more over Namkung et al 
[31] was established there was an inverse relationship between central serotonin level 
and food intake, whereas owing to the selective nature of blood, brain barrier, 
peripheral serotonin concentration may not necessarily equate to serotonin availability 
in the brain[32], [33] where (CNS) serotonin dependent upon plasma tryptophan 
crossing the blood-brain barrier, brain serotonin concentration however one 
determined by ratio of plasma tryptophan to other large neutral amino acids (LNAAs) 
which compete with it for uptake into the brain, through consumption of 
carbohydrates, insulin is released which allows uptake of the( LNAAs) into skeletal 
muscle means that tryptophan can pass more easily into the brain [34], [35]. Thus 
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increased serotonin production in the brain subsequent to high carbohydrate intake 
can produce mood- enhancing post- ingestional effects further drive intake of this type 
of foods and weight gain [36]. 
Furthermore, the negative correlation between leptin and 5-HT was observed in 
this study, circulating leptin interacts with peripheral 5-HT [16] the peripheral leptin 
level were reduced by serotonin, since serotonin exerted direct effects on adipocytes 
and regulated leptin release from adipocytes[37]. 
Also, peripheral serotonin may influence obesity is through interaction with leptin 
which is thought regulate (inhibit) appetite in the regulation of energy and body fat 
[26].     
 
 
Conclusion 
From these data, we can be concluded that, both leptin and serotonin (5-HT) 
hormones considered as a part of a common output pathway for the expression of 
appetite, whereas the present results show an inverse correlation, whenever leptin 
increase serotonin decrease, and these hormones have a bi directional role: both 
effected and affected by obesity.   
 
 
Conflict of Interests.  
There are non-conflicts of interest . 
 
References 
1. C. Wang, JS .Chan, L. Ren, and JH. Yan, "Obesity reduces cognitive and motor 
functions across the life span", Neural Plasticity J,  p 13 .2015. 
2. S. Bleich, D. Cutler, C. Murray, A. Adams, "Why is the developed world 
obese?", Annu Rev Public Health ,  vol.29, pp. 273- 295. 2008. 
3. J .Ma, and L. Xiao, "Obesity and depression in US women : results from the 
2005-2006 National Health and Nutritional Examination Survey", Obesity (Silver 
Spring), vol.18(2),pp. 347-353.2010. 
4. N.J. Ibraheem, and GH.H. AL-Ardhi, "Evaluation of serotonin hormone levels 
associated with obesity in some adult men" ,Pakistan Journal of Biotechnology, 
Vol.14, No.2, pp.217-222.2017. 
5. Z. Haque, and DJ. Haleem, "The interaction of serum serotonin, cortisol and 
leptin in stress related obesity in working men at educational institutions of 
Karachi" Karachi university Journal of science, vol. 38,pp. 23-27. 2010. 
6. A. Kazmi, A. Sattar, R. Hashim, SP. Khan, M. Younus,  FA.Khan," Serum leptin 
values in the healthy obese and non- obese subjects of Rawalpindi", J Pak Med 
Assoc, Vol. 63, No. 2. 2013. 
7. GF. David, V. Belén, G.María, GG. David, L. Mercedes, AM. Concepción, B. 
Carmen, DP.Sergio, BR. Ana," Ingestion of Japanese plums(prunus salicina 
Lindl. Cv. Crimson Globe) increases the urinary 6- sulfatoxymelatonin and total 
antioxidant capacity levels in young , middle- aged and elderly humans 
Nutritional and functional characterization of their content", Journal of food and 
nutrition research ,no.4,pp. 229-236. 2011.   
8. B.Mo, N. Feng, K. Renner, and G. Forster, "Restraint stress increases serotonin 
release in the central nucleus of the amygdala via activation of corticotropin 
releasing factor receptors" Brain research Bulletin ,NO.76(5),pp.493-498. 2008. 
Journal of University of Babylon for Pure and Applied Sciences, Vol. (27), No. (5): 2019 
143 
 
9. DO. Okorodudu , MF. Jumean , VM. Montori , A. Romero-Corral , VK. Somers 
, PJ. Erwin , F. Lopez-Jimenez, " Diagnostic performance of body mass index to 
identify obesity as defined by body adiposity: a systematic review and met- 
analysis" Int J Obes (Lond),NO. 34(5), pp.791-9. 2010. 
10. MEJ. Lean, TS. Han, CE. Morrison," Waist circumference indicates the need for 
weight measurement" BMJ,NO. 311,pp.158-61. 1995. 
11. American Council on Exercise ACE." What are the guidelines for percentage of 
body fat loss? Ask the Expert Blog". Available: 
https://www.acefitness.org/acefit/healthy-living-article.[2009] 
12. WC. Chumlea, SS. Guo, RJ. Kuczmarski, KM. Flegal,  CL.Johnson, SB. 
Heymsfield, "Body composition estimates from NHANES III bioelectrical 
impedance data", Int J Obes,VOL.26,pp.1596-1609. 2002. 
13. National Health and Nutrition Examination Survey," Anthropometry procedures 
manual", pp. 3-21:23- 22. 2004. 
14. M. Sone ,and RY. Osamura," Leptin and the pituitary", Pituitary J, VOL.4,pp.15-
23. 2001. 
15. M do C. Mortins, L Lima Faleiro, A.Fonseca,," Relationship between leptin and 
body mass and metabolic syndrome in an adult population", Rev Port Cardiol., 
vol 31, pp.711-719. 2012. 
16. K. Wynne, S. Stanley, B. McGowan, S. Bloom, "Appetite control", Endocrinol J, 
vol. 184, pp. 291-318. 2005. 
 
17. R. Rosmond, YC. Chagnon, G. Holm," A glucocorticoid receptor gene marker is 
associated with abdominal obesity, leptin and dysregulation of the hypothalamic- 
pituitary- adrenal axis", Obes Res , vol.8 (3)pp. 211-8.2000. 
18. P. Singla, A. Bardoloi, A.A. Parkash ," Metabolic effects of obesity" , WJD 
World Journal of Diabetes, vol. 1(3), pp. 76- 88.2010. 
19. M. Misra, A. Klibanski ,"Endocrine consequences of anorexia nervosa", Lancet 
Diabetes Endocrinol, vol. 2, pp.581- 592. 2014. 
20. AY. Masoud, AA. Adel," Correlation between serum leptin levels, body mass 
index and obesity in Omanis", Sultan Qaboos Med J,vol. 6, pp. 28-31. 2006. 
21. B. Stalknecht, J. Lorentsen, LH. Enevoldsen ," Role of sympathoadrenergic 
system in adipose tissue metabolism during exercise in humans", J physiol , vol. 
536(pt 1),pp. 283- 94. 2001. 
22. H. Watanabe, T. Nakano, R. Saito, D. Akasaka, K. Saito, H. Ogasawara, T. 
Minashima, K. Miyazawa, T. Kanaya, H. Takakura, H. Shirakawa, K. Sato, K. 
Tahara, Y. Nagasawa, M.T. Rose, S. Ohwada, K. Watanabe, H. Aso , "Serotonin 
improves high fat diet induced obesity in mice", Plos one ,11(1). 2016 
23. LK. Heisler, EE. Jobst, GM. Sutton, L. Zhou, E. Borok, Z. Thornton- Jones, et 
al," Serotonin reciprocally regulates melanocortin neurons to modulate food 
intake", Neuron J , vol. 51(2), pp. 239-49. 2006. 
24. BF. Fuemmeler, TD. Agurs-Collins, FJ. McClernon, SH. Kollins, ME. Kail, AW. 
Bergen, AE. Ashley-Koch, "Genes implicated in serotonergic and dopaminergic 
functioning predict BMI categories", Obesity (Silver Spring),vol. 16,pp.348–355. 
2008. 
25. HI. Kaplan and HS. Kaplan ," The psychosomatic concept of obesity", Nerv 
Mental Dis J , vol. 125, pp.181- 201. 1957. 
26. S. Hodge, B.P. Bunting, E. Carr, J.J. Strain, B.J. Stewart-knox," Obesity, whole 
blood serotonin and sex differences in healthy volunteers", Obesity facts, The 
European journal of obesity, vol. 5, pp. 399-407. 2012. 
Journal of University of Babylon for Pure and Applied Sciences, Vol. (27), No. (5): 2019 
144 
 
27. JD. Flory, SB. Manuck, KA. Matthews, MF. Muldoon," Serotonergic function in 
the central nervous system is associated with daily ratings of positive mood", 
Psychiatr Res, vol. 129, pp.11-19. 2004. 
28. ME. Duffy, BJ. Stewart- knox, C. McConville, I. Bradbury, J. O'Connor, A. 
Helander, JJ. Strain, " The relationship between whole- blood serotonin and 
subjective mood in apparently healthy postmenopausal women", Boil psycho, vol. 
73,pp. 165- 168. 2006. 
29. M. Karimi and A.Z. Noori ," Serotonin and mood state changes in Response to a 
period of yoga training in well- trained Wrestlers", International Journal of 
wrestling science, Vol. 5, Issue 2 :, pp. 89-92.2015. 
30. J.M. Monti, "Serotonin control of sleep- wake behavior", Sleep Med. Rev. 15, pp. 
269- 281. 2011. 
31. J. Namkung, H. Kim, S. Park ," Peripheral serotonin : a new player in systemic 
energy homeostasis", Mol. Cells ,vol. 38(12),pp. 1023- 1028. 2015. 
32. D.J. Walther, M. Bader ," A unique central tryptophan hydroxylase isoform", 
Biochem  pharmacol , vol. 66, pp. 1673- 1680. 2003. 
33. X.Zhang, JM. Beaulieu, TD. Sotnikova, R. Raul., RR.Gainetdinov, MG. Caron, 
"Tryptophan hyroxylase-2 controls brain serotonin synthesis ", Science 
J   ,Vol.305,Issue5681,pp.217. 09 Jul 2004. 
34. JD. Fernstrom, RJ. Wurtman ," Brain serotonin content: physiological regulation 
by plasma neutral amino acids", Science J , vol. 178, pp.414- 416. 1972. 
35. JD. Fernstrom, RJ. Wurtman," Control of brain serotonin levels by the diet", Adv 
Biochem psychopharmacol ,vol. 11, pp.133- 142. 1974. 
36. JD. Fernstrom, RJ. Wurtman ," Brain serotonin content : physiological 
dependence on plasma tryptophan levels", Science J , vol. 173, pp.149- 152. 
1971. 
37. AK. Stunes, JE. Reseland, O. Hauso, M. Kidd, K. Tommeras, HL. Waldum, BI. 
Gustafsson, " Adipocytes express a functional system for serotonin synthesis, 
reuptake and receptor activation", Diabetes Obes Metab, vol. 13, pp. 551-
558.2011.  
 
ةصلاخلا 
 ثحب اضياو نيغلابلا لاجرلا لصم يف نينوتوريسلاو نيتبللا ينومره زيكرت ريدقتل ةساردلا نم فدهلا نيروكذملا نينومرهلا نيب ةقلاعلا
.ةساردلا عمتجم يف 
 ةساردلا تلمش :لمعلا قئارطو بيلاسلاا98 ( نيب مهرامعا حوارتت ايرهاظ ميلس صخش20-50 حابصلا يف ةنيعلا عمج متو ةنس )
( ةرتفلل8:30- 10:30مسجلا ريياعملا بسح ةساردلا عمتجم ميسقت متو ازيللاا ةقيرطب ليلحتلا ءارجا متو) و لوطلا باسح مت ثيح ةينا
.ةصاخ تلاداعم قفو نوهدلا ةبسنو مسجلا ةلتك رشؤم باسح مث نمو مسجلا نزو 
 ةيونعم ةدايز جئاتنلا ترهظا :جئاتنلا(p<0.01)  اما ةرطيسلا ةعومجمب ةنراقم ءاندبلا صاخشلاا لوصم يف نيتبللا نومره تايوتسمل
( يونعم ضافخنا كانهف نينوتوريسلا(p<0.05 دنع دبلا ةيونعم ةيسكع ةقلاع دوجو ىلا ةفاضلإاب ةرطيسلا ةعومجمب ةنراقم ء
(p<0.03 .نينوتوريسلاو نيتبللا نيب ) 
 تايوتسم تلق ةنمسلا تداز املكف ةنمسلاو نينوتوريسلا نومره نيب ةيسكع ةقلاع كانه نا ةيلاحلا ةساردلا نم انجتنتسا :جاتنتسلاا
 نومره امنيب مدلا يف نينوتوريسلا.ضعبلا امهضعب عم نينومرهلا نيب ةيسكع ةقلاع لوصح دجو امك , ةنمسلا ةدايزب دادزي نيتبللا 
 :ةلادلا تاملكلانيغلابلا ,ةنمسلا ,نينوتوريسلا نومره ,نيتبللا نومره. 
 
 
